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Iatroductton 
In 1958 the Satimal Air Sampling nc:work 

-+f thc V.S. Public f4ralth Service di?;elozd 
:hat Ihc averqpc chmiiiuin amcent ration of 
;I X lo-' micrograms per cubic meter 
,pg /d)  in the air of Baltimore City 
w s  tcn tinier thc national averape ior the 
period 1954-1957.L Also, the inaxitnunr chm- 
inium concentration i290 X 10-s~q/iif'i 
for tht entire network \\-as collcctnl in 
R4timorc City. Pkmusc of the as.mciation 
of chromium compounds with cancer.z" a 
more dctailcd investigation was undcrtakcn 
in 1959 by the Ealtimorc City Health De- 
prtmcnt. It is the purpose of this p p c r  to 
cbmik some of the air-borne chromiuni 
mccntntirms multing f m n  this study' 
and to detail the chemical niethod of analysis 
U K b  

Sample Location, Collection, md R a u l t r  
Atthwgh several probable sources of 

d s s * o n  of chromium coinpundr . were 
known to exist in Baltimore. a sampling 
r t r k  was estabtished closest to a chrome 
chrmial pnmssing plant because of the 
hatth cxperimce among it workers? In ad- 
dition, it was  h g c d  that with scheduled 
hrnfing, offending operations might be 
hgkd  out and corrective measures insti- 
tad 

% e ~  I @od of two months (July-Au- 
mst, 19S9) 736 atmospheric dust samples 

Racid for putdiatiun Ifas r(L telia 
h l d m a t  City ffcrlth Department. 
p m t d  8t tlu T u r m y - M  . 4 n d  Sleet- 

k d Iht American h f c r c n r e  of Chvmmciitrl 
h s t r i r l  H~gknim. Raherttr. Sew York, April 

tktrntin material pmparcd hy Sfr. C. E Sadit 

- 
u. l%a 

Eqimr, Baltimore ae 

wen obtained on \l%atman So. 4 filter 
piper tape by means of the .\.IS1 .\tito- 
tnatic Smoke Sat:ipI.t.r.@ The machine was 
adjrtstcri to a t\\o-hour sampling cycle. thus 
provicliiig one-inch diameter dust spots each 
rcprcsctitinp: a knowm volume oi air pre- 
viously detcrrnincd by calibration. The sam- 
pled air \r>ltime for a two-hoitr period was 
appmxiinatcly 0.7 cubic meter. The strip of 
tape containing oiic week's ,c?tiiplcs (84 
z p t s )  was submitted weekly for analysis. 
The details of the ~ ~ r w d u r c  outlined here 
are based on this actual work load. 

.I portion of the data collected appcars in 
Figure 1. ny plotting thc mnccntntian 
aminst the tlail? satnpling inren-al, the 
graph shows not only the avenge concen- 
trations for the two-hcmr periods by a solid 
black wide line but alw the niaxinium con- 
centrations for all of the rcqmtive two-hour 
periods by a n 3 m w  litre. It is noted that the 
two curves are quite similar anti that the 
maximum concentration alipcard ktwccn 
1315 and 1515 hours. while the niinimum 
concentration was ktween 0515 and 0715. 
Thc iiraior operations of the plant were per- 
f o n d  ktwccn 0700 and 1600 hours. There 
was a quick build-up of concentrations at 
the ranipling site located about 700 feet 
f m n  the piant as the major d d y  oprationlr 
began. The fall-off after the operations 
ccrsed wxs of a gndud nature. 

Further UK of the data appears in Fig- 
u k  2 where wiid dirwion is plnttcrl against 
average and peak concentrations as well as 
against the 1rumbc.r of s m l k r .  The maxi- 
mum roncmtcltions. both average a3 \vel1 as 
p a k .  appcaral \v.\.;icn the wind \vas fmtn the 
southcart quadrant. i.e., fmii the plant to 
the sampling station. The dotted cunv ir in- 
dicative of the wind clircctions for the en- 
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tiri sampling period between July and 
, ,\lta9tl inclusiw. The wind MI ptrdomi- 

n . d p  from the ro\rth-wuthwstcm [JOC(~OII 

i the compass. Another intcttztinl: fwct e . p p n  in that there is a background of 
&miurn of the order of 0.08pg. of chroniic 
acid rnhydrkle, Ct-0~. for a ttm-hour sample. 
n i r  is quivaknt to 60 X 104pg. Cr/ma 
tchromiun 81 metal) and is in reasonable 
agreement with the average chromium con- 
mtntion of ?OX I0-*fig,/mJ of air 
irported for the 1957 netmrk for the Balti- 
more Station. 

Method for the t)ttermination 
* ofChromium 

.tmpls cut fmm filter paper tape. are dry 
rrhcd in Pyrex test t u k  and ilim fd with 
d u m  peroxide, k h d  with water, acidifid 
a d  ttatcd with ~ ~ l i ~ ~ l c a r t a z i & .  Thc pink- 
c ~ r i d e t  e d ~  h rtad vindly against fmhly p n -  
pnd s t u d v d ~ .  "his d o r  mction i s  cxtrmeIy 
Kmitirt f a  hcu\alent (chranate) chmium, 
Tht mt, u I tcsult of tk peroxide fusion, yields 
dues for d chr&um d y .  No attempt i s  
nrdc to diffcrrntiatt hexavalent and trinlcnt 
chhmnium 

-411 rmgmis are of analytical fink 
Sodium pcroxkk, Sa.& grmular, 35-41) mesh, 

calorific grade. 
Sulfurk acid €?SO+ approximately 18 S: 

Cautiously add 20 ml. cmmn~ratnl f 12Wc & h', to 
20 ml. of distilld water. Cod to room tmpuatum. 



d.)ipknyicartariC Wjntiat': Di*+d\-e 01 em. 
p h t h k  8nh)driilc in 80  nd. 95% ethyl a l d i d .  
Add 50 mg. p t k d  sdiptnm.IcartnriJc ( E h t -  
m ~ r  organic Q*cmicals So, 616) and d i r d v e  
cotnpktdy. Make up to 1Q mL with 95% ethyl 
.kdrd. S t o n  in a brmn bade in the refriperatar. 
The rdution will ?IC u t i s b c t g .  for three CI iarr 
days. ln the r u y  of 00  to 0.frs. Cr01 pet 
runpie 8 watcr-cltar reapt  fm of yellow cdor 
ia lmessaw. 

Standard & m i u r n  dut'ibnr: Prepare 8 stock 
shndard by disdvinc: 01471 gm. poca$sium 
dichranrte. U r &  (SatioclJI Dur of Statu!- 

an& up to OM liter. Dilute 25 ml., of the stork 
standard t o  250 ml. to  prrp;rre the working v a n d a d  
in which 1 ml.=tOrp. CroI  (I f  it is  prefer& 
to work in tcmi of Cr, UK 0.283 am. & C r G  
to  au liter of 5tock stanchrd rid prorrcd 
with 8 1 : l O  dilution to prepare the working 
standard in which 1 ml.=lOrg. Cr.) Store thcK 
rdutimr in polyethylene bonl~r 

ads Sample Sa l a ) ,  in distill x i  3 t e r  and 

' Andytkd proccdore 

Identify the dust spats to cwtnpncl with the 
exact time of sampling. Cut each spol from the 
hpq fold the pper circle twice (dust 4iJe in) and 
tnnsfcr it to a Pyrex glass t a t  tube (13 mm. X 100 
mnr) soppond ir. the alu?niMm rack Place 
tbe rrdc of tubm in I cod mu& furruec .4cljust 
tht *tat so that the furnace will reach 6ooC 
ud will be held at  this temperature in memish t  
hating. \\%en rshing is canplac, rmm-e the 
de of Lubes ani 8110~ to cool to toom tmycm- 
torr,  TU^ tht  f u m c c  md 8110~ it to cod. 
To the u h  of each sample in its t u b  add 304 

mr. Na& with the d l  dnrs spatulr (Exmr 
N& will yield unrrtbfactay turbid soldurions.) 
Wix by gently capping the b o t t a  of the tube. 
Return the t u b  in the 8tuminum rack to tllc cod  
mulfk funucc. Heat tl rapidly as possible to 
SSOG chm mnow the rack of t u k r  a n i  allow 
lo ea4 to eoom temperature. Tnnrfer the tuba 
(0 regulsr apm.base test tube ncks for rubwqumt 
dwmkrl trmmmt 8 d  cdor matching. Insert 
acb hde cont8lmng t k  fd mur into 8 p m  
Mn a&r dass test tube (17 mm. X 90 mm.). 
Thb outer tube 1s kept In p k e  for the remainder 
d tk (rrL The reaction t u k r  mry cnrh at the 
rite of the fusion but will ruu;rlly m a i n  intact 
fa the cdmple(io(l of the test, . i t a  which they 
8re di#dcd Rincc down the sides of the rc~ 
utbm tube with 3.0 mL d distilled n t e r .  Cover 
md d l a  the fpiat to leach overnigttt. 

Sand8fd8, blank& ud m t d s  om treated con- 
currently with the nmpkr For these, blank ash 
fusions rre ptcgucb by tnnsf twing 8 f d W  one- 
bwh drck tuf from onrtcd IVhtmm So. 4 filter 
paper mpe to each of 1) P m  test tubes (13 

3dnU 

m. X 100 nim.) for cadi 36-10 u m p h  .4*h 
a d  f u u  wiih salium y r o x i ~ k  a5 ~krcnkd abwc 
Place t l n  tdc\ euh uiih A protective outer tube. 
in repular crpcn-hwe ir*t tube r r rh  Trancirr 

OZS. 034 4 1.00 id. of s t ~ m b n l  chrunium 
d t t l i o n  ( I  ml.=lO~c. Cdh) to tach of I? himk 
ash fusion t u k .  S ~ i n b d  chromium solution up 
to UOj ml. rhwhl  be w k l d  nith a 50 X 10 limlnlr 
pipet. Tlic * t x d r d r  rqwr-mt 0 0  to  100re. CrOa 
per tuhe. Dilute IO 6.0 ml. with distilld n a w  
added carefully by pipet to wash c l a n  the sides 
d the test tube. h - e r  a d  allow to l a c h  mer- 
night. A total m m t  Hank and A p i i i v e  mntrd 
shoutd k run with each lot of samples. 
TO each tube (Le., mrnph, controt. Mmk. 3rd 

stamt;rnlr) 8dd t h m  drg ,  ai 18 S HSOI G r c -  
fully disperse the lcaclrcd mass with a class stirring 
d. Avoid contact nith the base of the tube to 
p m m t  breakage. Cmrcctly acidified sdut imc 
will turn congo r*l p a w  M u d J a c k  .4dd two 
d m  of s -d iphenyla rh~r i~k  Idutim to onc-hdilt 
of the number of tuba cmrtrininc samplm, then 
to uch of the 12 standards, ml finally to ihc 
remaining ~rmple-cmtainirig tubes, including Wank 
8 d  rontrd. (To aroid low m d i n q ,  from fadine 
d o r  in samples a d  stuwlardc. do not rdtl 
s-diphmylcarbaride'to more than 36-40 samples ar 
8 time. A imh set oi color standards is  needed 
f o r  mch such gmup of rampla.) Mix carefully 
with 8 flat-head glass rad After 5-10 minutcr. 
match the samples against the standard4 viewinr 
vertically in the t u k  hcld a p i n s t  a white b c k -  
grumd prcfmbty in north light. Samplcs can- 
trininl: lcss than 0 . 5 ~ ~ .  CroI per tube should bt 
m d  within 13 minwa fdlavinp cdor--eamt 
ddition. I f  the d o r  p d t u e d  in 8 wmpk exceed* 
thc highest s tabrJ ,  difute an aliquot of the treatel 
sample using 8s the diluent the acidified l a c h  oi 

d m  of r-diphmykrrhtidc solution, mix. a d  
re-rcld 

0.00. 001, 002. om. 00:. o w v  010. ON, OA! 

8 lcyM M8nk 85h furion. Add OM OC lUr.0 

Calculation 
A typical calculation of results is shown. 

b a d  upon the following data: two-hour 
sampling at 13.1 cfh produced a dust spot 
representing 26.2. cu. It. of air. Set chro- 
mium in the dust simple, as read agsinst 
standards and deducting 0.1~6. CrO, bhnk. 
was 0 . 2 ~ ~ .  Caa. f0.2pg. CrOa X 33.3 CU. 

ft.)iZ6.2 a. ft. air sample=0.27 fig. 
CrOdrn', quivalent to 140 X lO-*pg. 
Cr/ma. 

Comment (Analysis) 
Interferences : Only hexavalent molyb- 

denum gives a similar violet color with 
V d  1, Otl.. Jw 



,aoJ!lCJ! 1.V L’c1B.J.Y .m!osPiic?tE 
pdiphcnylcrrbazick in mineral acid solution, 
but reacts much IOJ ..cnsitirrly than chro- 
mium.’ T r i d e n t  iron \ v u  not present irr 
~ufkicnt quantity on dust spotr to intcr- 
fm? To aroid zcvetc omtamination by iron 
a d  chromium from scaling of rtccl or staiti- 
kss s t d  racks. these were nat u d  in fur- 
mqce uhing and fusion s t e p  of the method. 
Instead. an aluminum n c k  (Fig. 3) was 
f a b i d  lo acc6mml~tc91 test tuber, Snr- 
nm’ strip8 of aluminum sheet (li” X lis” 
and cut to appropriate lengths) \\‘cR inurtaf 
in slots tapped into the riclcs and cnclr of an 
aIuminum baking pan 19%” X S)/r” x 3”). 
.a few Pyrex ghss r d r .  5 mm. X 150 mm.. 
placed quidhtantly and hterally on ihc flmr 
of thc mu!& furnace, facilitated movement 
of the rack of tubes in and out of the f u m e .  
Conurnination of samples with particles of 
refractory material from the n d l s  or door 
of the muffle furnace must be a w i d d .  Thew 
refractories may trc chrome-bearing. In :e- 
w i n g  t u b e  from the hot furnace. avoid 
amtamination with particles of glow as- 
bestos wh%h m y  also k chnnm-bearing. 
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